A new species Mentzelia monoensis Brokaw and Hufford, endemic to Mono County, California, is described. Mentzelia monoensis, a hexaploid, is most similar to two widespread species, M. montana (Davidson) Davidson (tetraploid) and M. albicaulis (Douglas ex Hook.) Douglas ex Torr. & A. Gray (octoploid). The three species can be distinguished based on differences in floral bracts, fruits, and seeds. Mentzelia monoensis is commonly found in volcanic soils derived from the eruptions of Mono Craters and may exhibit edaphic specializations that limit its distribution.
Mentzelia L. section Trachyphytum Torr. & A. Gray (Loasaceae) is a monophyletic group of at least 22 species of annual plants occurring primarily in the western United States with greatest taxon richness in California (Darlington 1934; Zavortink 1966; Hufford et al. 2003; Brokaw and Hufford 2010a, b) . The group is taxonomically difficult because of overlapping morphological variation among polyploid species (Zavortink 1966; Brokaw and Hufford 2010b) . In her revision of the section, Zavortink (1966) noted a single hexaploid population in Mono County, California, which she dubbed ''M. monoensis'' but never validly published. In addition to the rarity of specimens available for study, confusion regarding the status of ''M. monoensis'' has been exacerbated by its similarity to other species in the section. However, recent molecular investigations (Brokaw and Hufford 2010b) have suggested a unique hybrid origin of ''M. monoensis'' and stimulated a deeper investigation of its form and distribution. That study indicated ''M. monoensis'' is morphologically distinct from other species of section Trachyphytum and endemic to Mono Co., California, where it is distributed throughout the Mono Craters region. In this paper, we describe ''M. monoensis'' as a new species of Mentzelia.
MATERIALS AND METHODS
During this study, we made field observations and inspected herbarium specimens of all North American species of Mentzelia section Trachyphytum. Zavortink (1966) based her original recommendation for recognition of 'M. monoensis' on specimens from the collection Zavortink 2640 and chromosome counts from squashes of microsporocytes from the same population. We have located and included fifteen additional population of 'M. monoensis' in morphological comparisons with herbarium specimens, including an isotype (UC68802, Hall 6577), of M. montana (Davidson) Davidson. Morphological measurements were taken with digital calipers, using a dissecting microscope when necessary. Seed surface characters were assessed using scanning electron microscopy (SEM). Seeds of ''M. monoensis'' obtained from the herbarium specimens WS376107 (Zavortink 2640) and WS375796 (Brokaw 368) , and seeds of M. montana from the herbarium specimens LA100619 (Zavortink 2586) and WS367986 (Brokaw 72) , were mounted on metal stubs and coated in gold prior to imaging. Seeds were examined at 12 kV using a Hitachi S-570 scanning electron microscope and micrographs were made at 703, 803, and 7503. Locality data for populations were gathered during fieldwork and from herbarium specimens. Latitude and longitude or UTM coordinates for new collections were made in the field using GPS (WGS 84 map datum).
TAXONOMY

Mentzelia monoensis
sp. nov. (Fig. 1 ). Annual herbs, 10-30 cm tall; taprooted. Shoots densely pubescent throughout (except as noted) with both needle-like and glochidiate trichomes; needle-like trichomes with pointed apex and erect barbs arranged in many whorls along the needle shaft; glochidiate trichomes usually with apical and several other whorls of recurved barbs along the stalk. Stem erect; axillary branches ascending, straight to curved upward; stem epidermis light tan to salmon-colored, moderately pubescent. Leaves alternate, pubescent with greater density of trichomes on abaxial surface, trichomes needle-like and glochidiate; needle-like trichomes often with pustulose bases; basal rosette leaves 2.1-86 3 0.3-10 mm, linear, all sessile or some appearing petiolate due to narrowed lamina at base, often not persisting to maturity, margins entire to 12-lobed on distal half, lobes nearly opposite, regular, 1.0-3.8 mm long with rounded apices; lower cauline leaves 6.2-55 3 2.0-7.9 mm, linear to lanceolate, sessile to appearing petiolate, margins entire to 12-lobed on distal half, lobes nearly opposite, regular, 0.5-3.5 mm long with rounded to acute apices; upper cauline leaves up to 34.2 3 8.5 mm, linear to ovate, sessile to clasping, margins usually entire. Inflorescence cymose, bract subtending inferior ovary 1.5-4.5 3 0.4-2.3 mm, entire, green (rarely with inconspicuously white base). Flowers epigynous; bearing a hypanthium at the distal end of the ovary on which the calyx, corolla, and androecium are inserted. Calyx basally connate, five triangular lobes, lobes 1.9-3.1 3 0.8-1.1 mm, apices acute to attenuate, margins entire, pubescent; trichomes like those of leaves. Petals five, distinct, 2.1-4.1 3 1.9-3.1 mm, obovate, with yellow apex and orange base, glabrous, apex retuse to rounded with several trichomes at midvein; trichomes with erect barbs arranged in many whorls, apex needle-like, base not pustulose. Androecium yellow; stamens ca. 10-30, ca. 2-3 mm, those of inner whorls shorter than outer whorls; filaments all filiform. glabrous; anther epidermis papillate. Gynoecium 3-carpellate; ovaries inferior, placentae 3, parietal; styles 2.2-3.3 mm long, glabrous; stigmas three, lobes appressed, papillate. Fruit a capsule, 6-15 3 2-3 mm, cylindrical to clavate and tapering near base, erect to curved less than 20u, opening apically, usually without prominent longitudinal ribs, pubescent; trichomes like those of leaves. Seeds ca. 1 3 1 mm, ca. 5-30 per capsule, in more than one row above mid-fruit; seeds above midfruit irregular-rounded; seeds below mid-fruit occasionally trigonal prisms with grooves along longitudinal edges; seed coat tan, colliculate under 103 magnification, domes less than 1/2 as tall as wide; seed coat cells 25-75 mm wide (smaller near hilum), with straight anticlinal walls.
Chromosome number: 2n 5 54 (Zavortink 1966 
DISCUSSION
Recent phylogenetic analyses suggest that M. monoensis has a unique allopolyploid origin (Brokaw and Hufford 2010b) . Mentzelia section Trachyphytum is composed of two major clades, ''Affines'' and ''Trachyphyta'' (Zavortink 1966; Brokaw and Hufford 2010a) . Most polyploid species in Trachyphytum appear to be allopolyploids derived from hybridizations within the ''Trachyphyta'' clade (Zavortink 1966; Brokaw and Hufford 2010b) . The only exceptions are M. dispersa S. Watson of the ''Affines'' clade, which may be an autopolyploid complex, and M. monoensis, the only species exhibiting substantial genetic signal from both major clades (Brokaw and Hufford 2010b) . One hypothesis of origin consistent with the molecular data is that M. monoensis was derived through allopolyploidization involving a diploid progenitor closely related to M. dispersa and a tetraploid progenitor closely related to M. montana (Brokaw and Hufford 2010b) . Both M. dispersa and M. montana occur in the Mono Craters region.
Mentzelia montana and M. congesta Torr. & A. Gray (diploid) are the only species in section Trachyphytum that have been found to co-occur with M. monoensis, though M. laevicaulis (Douglas ex Hook.) Torr. & A. Gray of section Bartonia Torr. & A. Gray has also been observed in proximity. Co-occurrence with M. montana is of particular concern because some populations of M. monoensis and M. montana can only be distinguished with difficulty. The bracts of M. monoensis are always entire and usually fully green, and those of M. montana are usually lobed with a white base. However, both species may exhibit entire floral bracts with whitish bases, though the white is more prominent in M. montana. In sympatric populations the grayishgreen hue in leaves of M. monoensis may be also be apparent compared to the lighter green in leaves of M. montana. The two species can be most reliably distinguished when mature seeds are compared under 10-203 magnification. Mentzelia monoensis has a tan colored seed coat composed of cells that are rounded, appearing as shallow domes (Fig. 2A) . In contrast, M. montana has a mottled seed coat with cells that stand out as rough, pointed knobs along edges of the seed (Fig. 2B) .
Likewise, despite superficial similarity of the plants, the seeds of M. monoensis can be distinguished from those of M. albicaulis (Douglas ex Hook.) Douglas ex Torr. & A. Gray (octoploid), which also have a mottled seed coat but have cells that project from the surface to an even greater extent than those of M. montana, giving a distinctly rough appearance to the seeds. important endemic component of the Mono Craters flora. Although often difficult to distinguish morphologically, unrecognized polyploid species may result in substantial underestimates of diversity (Soltis et al. 2007 ). For example, recently published floras have lumped diploid, tetraploid, hexaploid, and octoploid cytotypes as the single taxon, M. albicaulis (Holmgren et al. 2005) , and no morphological characters to distinguish diploid, tetraploid, and octoploid cytotypes of M. dispersa have been identified (Brokaw and Hufford 2010a) .
The occurrence M. monoensis in a region largely composed of volcanic substrates suggests that the establishment of populations after polyploidization may have been associated with new edaphic specializations. Mentzelia monoensis has been found in habitats ranging from pumice soils and gravels in open barrens, Purshia scrub, and pine forests (Fig. 3) to disturbed sites along roadsides. Similar to other species in Mentzelia (Prigge 1986), M. monoensis appears to avoid competition in productive communities through colonization of disturbed and/or stressful habitats. Further investigation of possible substrate specificity is needed in order to better understand the function of M. monoensis in the Mono Craters plant communities.
Identification Key for Mentzelia Section Trachyphytum in Mono County, California
